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Abstract: In 1956/1970 Gamow wrote that much later, when he was discussing 
cosmological problems with Einstein, he remarked that the introduction of the cosmological 
term was the "biggest blunder" he ever made in his life. But the cosmological constant rears 
its ugly head again and again and again. Apparently, Einstein himself has never used the 
aperçu "biggest blunder"; nevertheless a vast literature grew up around this notion and 
associated it with Einstein. The present work is prompted by questions put by Mario Livio in 
his latest book Brilliant Blunders as to the phrase "biggest blunder": Did Einstein actually 
say, "biggest blunder"? I show that in 1947 Einstein wrote Lemaitre that he found it "very 
ugly" indeed that the field law of gravitation should be composed of two logically 
independent terms (one of which was the cosmological term). Earlier, in spring 1922 Einstein 
wrote Max Born that he committed "a monumental blunder some time ago". In 1965 Born 
commented on this letter: "Here Einstein admits that the considerations which led him to the 
positive-ray experiments were wrong: 'a monumental [capital] blunder'". It is likely that when 
Einstein met Gamow he formulated his views in his native German, and perhaps he told 
Gamow that suggesting his cosmological constant was a "blunder". I suggest that, Einstein 
perhaps told Gamow that the cosmological constant was a "capital blunder" or a "monumental 
blunder", and Gamow could have embellished Einstein's words to become the famous aperçu 
"biggest blunder".     
 
George Gamow and "biggest blunder" 
George Gamow reported about discussing with Einstein cosmological problems in his 
1970 posthumously published autobiography My World Line:
1
  
"Thus, Einstein’s original gravity equation was correct, and changing it was a 
mistake. Much later, when I was discussing cosmological problems with Einstein, he 
remarked that the introduction of the cosmological term was the biggest blunder he 
ever made in his life. But this 'blunder', rejected by Einstein is still used by 
cosmologists even today, and the cosmological constant demoted by the Greek letter 
Λ rears its ugly head again and again and again".  
                                                           
1 Written during my stay at the Program for Science and Technology Education, Ben 
Gurion University, Israel. The year 2013 is Israel's "Space Year". 
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Scholars explain that "biggest blunder" did not constitute undertaking of Gamow to 
quote Einstein, but he stringed two words together to represent his memory of a 
conversation with Einstein. Gamow indeed said: "when I was discussing cosmological 
problems with Einstein, he remarked…" [my emphasis]. John Earman wrote that 
biggest blunder is "attributed to Einstein by Gamow. Note that Gamow does not 
purport to be quoting Einstein directly". Gamow says in a Scientific American article 
entitled "The Evolutionary Universe", published in September 1956: "Einstein 
remarked to me many years ago that the cosmic repulsion idea was the biggest 
blunder he had made in his entire life". Earman explains: "The account given in 
Gamow's autobiography My World Line […] is similar. The existing evidence is 
insufficient to decide whether Einstein himself used the word 'blunder' or whether this 
was Gamow's embellishment".
2
  
Mario Livio raises the following question: Did Einstein actually say, "Biggest 
Blunder?" Livio could find no documentation for Einstein saying that the 
cosmological term was the biggest blunder he ever made in his life. Instead, he 
claims, all references eventually lead back only to Gamow, who reported Einstein’s 
use of the phrase in the two sources: My World Line and the 1956 Scientific 
American article.
3
  
Noteworthy, already in 1999 John Stachel told Harvey and Schucking that "The 
comment ['biggest blunder'] doesn't appear in Einstein's writings".
4
  
Livio scrutinized some letters exchanged between Gamow and Einstein and he 
realized that they both were not close, because the letters were rather "formal". He 
asks, in effect, why would Einstein use such "strong language" as biggest blunder 
concerning the cosmological constant with Gamow, and not with his closest friends? 
He also asks and answers: "Did he think then that the cosmological constant was his 
'biggest blunder'? Unlikely. Yes he was uncomfortable with the concept, saying as 
early as 1919 that it was 'gravely detrimental to the formal beauty of the theory'".
5
  
It is often difficult, owing to the lack of surviving evidence, to disentangle the 
assumptions upon which a phrase rests. Einstein used, to borrow Livio's phrase, 
"strong language" with colleagues as well as with close friends. Admittedly, the 
circumstance that gives strength and prominence to a phrase is that authors and 
Einstein's biographers quote it everywhere such that, consistently with our image of 
Einstein the magi, it appears to us as if the phrase is indeed strong.  
So far as "formal letters" are concerned, we can readily admit that from Einstein's 
standpoint it was not just a matter of convenience as to whether Einstein sent a letter 
in English or in German, which was the language he could better communicate with 
his friends and colleagues. Of course Einstein's German phraseology better represents 
Einstein's opinions, and appears to us less formal as compared to the English 
phraseology, which is probably a translation from German to English. Looked at in 
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this way there is difference in kind between the two options of correspondence, the 
English and German, to give the latter a preference above the former when discussing 
Einstein's phraseology.     
When did Einstein and Gamow meet? 
So far as Einstein's meeting with Gamow is concerned the evidence indicate that 
Einstein and Gamow met during World War II (more than 15 years after Einstein 
dropped the cosmological constant) and shortly afterwards.  
Gamow had told somewhat sketchily the following anecdote in My World Line:
 6 
"There is very little to say about my consultation work for the armed forces of the 
United States during World War II. It would have been, of course, natural for me to 
work on nuclear explosions, but I was not cleared for such work until 1948, after 
Hiroshima. The reason was presumably my Russian origin and the story I had told 
freely to my friends of having been a colonel in the field artillery of the Red Army at 
the age of about twenty. 
Thus I was very happy when I was offered a consultantship in the Division of High 
Explosives in the Bureau of ordnance of the US navy Department. 
A more interesting activity during that time was my periodic contact with Albert 
Einstein, who […] served as a consultant for the High Explosive Division. Accepting 
this consultantship, Einstein stated that because of his advanced age he would be 
unable to travel periodically from Princeton to Washington, D.C., and back, and that 
somebody must come to his home in Princeton, bringing the problems with him. 
Since I happened to have known Einstein earlier, on non-military grounds, I was 
selected to carry out this job. Thus on every other Friday I took a morning train to 
Princeton, carrying a briefcase tightly packed with confidential and secret Navy 
projects.[…] 
After the business part of the visit was over, we had lunch either at Einstein's home or 
at the cafeteria of the Institute for Advanced Study, which was not far away, and the 
conversation would turn to the problems of astrophysics and cosmology. In Einstein's 
study there were always many sheets of paper scattered over his desk and on a nearby 
table, and I saw that they were covered with tensor formulae which seemed to pertain 
to the unified-field theory, but Einstein never spoke about that. However, in 
discussing purely physical and astronomical problems he was very refreshing, and his 
mind was as sharp as ever".   
And there was a flutter of surprise, for Livio discovered a small article published in 
1986 by Stephen Brunauer entitled "Einstein and the Navy", the scientist who had 
recruited both Einstein and Gamow to the Navy. In that article, Brunauer described 
the entire episode in detail. When explaining Gamow's precise role, Brunauer wrote: 
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"Gamow, in later years, gave the impression that he was the Navy’s liaison man with 
Einstein, that he visited every two weeks, and the professor 'listened' but made no 
contribution—all false. The greatest frequency of visits was mine, and that was about 
every two months". Livio mentions that Brunauer visited Einstein at Princeton on 
May 16, 1943. Clearly, Livio says, Gamow exaggerated his relationship with the 
famous physicist.
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It is not surprising that presumably Gamow and of course other people exaggerated 
their friendship with Einstein. Einstein's fame led people who knew him to write 
about their personal acquaintance with him. Einstein had a friend, a Hungarian Jewish 
physician named János Plesch. Jeremy Bernstein writes of Plesch autobiography:
 8
 
"indicates it was there that he began collecting people both as patients and friends. If 
we can believe his autobiography, he knew everybody", and above all Albert Einstein. 
Plesch starts the chapter of his autobiography presenting Einstein with the following 
description, "Among the many scientific men who are, or have been, my friends there 
is one who out-tops all the others in stature, and that is Albert Einstein".
9
 Yet Einstein 
told him many valuable typical Einstein anecdotes. How do we know whether 
Plesch’s reports are authentic or not? We cross-reference them with letters, 
unpublished talks, etc., written by Einstein himself. 
Gamow's and Einstein's sense of humor 
Gamow had a well established reputation as a jokester and had been given to 
hyperbole. Fred Hoyle wrote that Gamow "would shout from the other end: 'the 
elements were made in less time than you could cook a dish of duck and roast 
potatoes".
10
 However, Einstein also had a great sense of humor. The young and 
especially the elderly Einstein played tricks a little with biographers, reporters, and 
people in telling them stories, because they annoyed him with long personal 
questions. 
11
  
Gamow fooled Einstein on his 70
th
 birthday. In July 1949 the Reviews of Modern 
Physics devoted an issue to a celebration of Einstein's 70's birthday. It contained 
articles about Einstein's achievements by Einstein's friends and colleagues. Gamow 
contributed the paper, "On Relativistic Cosmology", and in this paper he used his 
litrary gifts to present a lively and humouerous account of his theory: "Another 
important group of studies based on the general theory of relativity is presented by the 
work on relativistic cosmology, which is an attempt to understand the development of 
various characteristic features of our universe as the result of its expansion from the 
originally homogeneous state. This includes essentially the theory of the origin of 
atomic species, which presumably took place during the very early epoch when the 
material forming the universe was in highly compressed and very hot state, and the 
theory of the formation of galaxies which must have occurred during the later 
evolutionary period. The neutron-capture theory of the origin of atomic speciaes 
recently developed by Alpher, Bethe, Gamow, and Delter suggests that different 
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atomic nuclei were formed by the successive aggregation of neutrons and protons 
which formed the original hot ylem during the early highly compressed stages in the 
history of the universe".  
And in the footnote the references are: G. Gamow, Phys. Rev. 70, 572 (1946); Alpher, 
Bethe, and Gamow, Phys. Rev. 73, 803 (1948); R. A. Alpher, Phys. Rev. 74, 1577 
(1948); R.A. Alpher and R. C. Herman, Phys. Rev. 74, 1737 (1948).
12 
The 1948 αβγ paper was created by Alpher under the supervision of Gamow and was 
published on April 1, 1948 in Physical Review. April fool's day was Gamow's 
favorite publication date. Gamow noticed that if he was to add as a co-author Hans 
Bethe, then the three names would be Alpher, Bethe, Gamow, like alpha beta gamma, 
even though Hans Bethe, who agreed for his name to be included, 
 
had nothing to do 
with that paper.
13
 But in his 1949 paper Gamow gave Einstein a birthday present: he 
wrote about the  theory, "Deltor", Robert C. Herman, corresponding to the fourth 
letter in the Greek alphabet. When referring to Robert Herman, Gamow wrote: "R. C. 
Herman, who stubbornly refuses to change his name to Delter"…  
Einstein owned Gamow's humorous popular science books in his personal library in 
Princeton. For instance one can find two of Gamow's popular books in Einstein's 
personal library kept in the Einstein Archives:
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Gamow, George, Mr. Tompkins in Wonderland: or stories of c, G, and h [the three 
constants of physics], illustrated by John Hookham, 1940, New York: Macmillan. 
Gamow, George, One, two, three… infinity: facts   & speculations of science, 
illustrated by the author, 1947, New York: Viking Press.  
The first lines of One, Two, Three… Infinity are the verse:15 
"There was a young fellow from Trinity, 
Who took the square root of infinity. 
But the number of digits, Gave him the fidgets; 
He dropped Math and took up Divinity." 
Einstein also invented verses about funny and amusing situations, and about 
ridiculous incidents. For instance, on the occasion of his 50
th
 birthday (14.3.1929) he 
wrote a fine and marvelous verse to his friends.
 16 
Gamow and the cosmological constant  
An essential point at issue is Gamow's attitude towards the cosmological constant in 
the years 1949-1952. In his above paper "On relativistic Cosmology", published in 
the 1949 special volume of Reviews of Modern Physics celebrating Einstein 70's 
birthday, Gamow shortly reviewed a then known problem in cosmology and thereafter 
dealt with a possible solution to this matter. According to Hubble's measurements of 
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the rate of uniform expansion we assume that it must have started 1.8 x 10
9
 years ago. 
At that epoch the material of the universe must have been in a state of very high 
density and correspondingly high temperature. However, the study of rocks indicated 
that the solid crust of the earth must have existed for at least 2.5 x 10
9
 years, so that 
the age of the universe is closer to 3 x 10
9
 years. Since this discrepancy is certainly 
beyond the limits of errors in astronomical measurements, Gamow emphasized that 
"it appears that we have here the first serious disagreement between the conclusions 
of relativistic cosmology and the observed facts. This disagreement, however, can be 
removed by considering the effect of the so-called cosmological term in the general 
equation of the expanding universe".
17
 
In 1952 Gamow explained why the cosmological constant was dropped:
 18
  
"When the fact that our Universe is not static but is rapidly expanding was 
recognized, the introduction of cosmological constant became superfluous. However, 
as we see later, this constant may still be of some help in cosmology, even though the 
primary reason for its introduction has vanished". 
Concerning the "as we see later" in the above excerpt, Gamow called attention to the 
all-important question of the disagreement between the conclusions of relativistic 
cosmology and the geological observed facts. He explained that Georges Lemaître 
introduced the cosmological constant, because the presence of such force would make 
the universe expand with ever-increasing velocity and shift the position of the zero 
point in time. Indeed if the expansion process is accelerated, the recession velocities 
of the neighboring galaxies would have been smaller in the past than today, so that the 
date of the beginning would be shifted back in time. Assuming such a small numerical 
value as 10
-33
 sec
-1
 for the cosmological constant, one could bring Hubble's original 
value into agreement with the geological estimate.
19
 
But Einstein held that Lemaître was founding too much upon the field equations with 
the cosmological constant. 20 
And there was a twist to the tale, because after 1952 Gamow quietly dropped the 
cosmological constant and never returned to it.
21
 In that case, it seems reasonable to 
expect that Einstein might have influenced Gamow to drop the cosmological constant. 
According to a report by Victor Alpher, Ralph Alpher – a physics PhD student of 
Gamow – and Gamow visited Einstein at various points (independently) during the 
course of World War II and in the post-war period to discuss their work. Einstein's 
comments (signed) on Alpher's theoretical developments are housed in the Alpher 
Papers.
22
 
Lastly, remember Gamow wrote in 1956 that Einstein remarked to him "many years 
ago that the cosmic repulsion idea was the biggest blunder he had made in his entire 
life" [my italics].
23
 It seems to the present writer reasonable that, although Einstein 
and Gamow met occasionally during World War II and shortly afterwards, Einstein 
had probably spoken about the cosmological constant with Gamow in the early 
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1940s. After 1952, Gamow dropped the cosmological constant and subsequently, in 
1956, he wrote his memory of the meeting with Einstein.  
Einstein's phraseology   
One may never know exactly what Einstein told Gamow. It is quite obvious that 
Einstein and Gamow met sometime in the early 1940s during the war. We cannot say 
a priori anything further about the contents of these meetings beyond Gamow's 
reports.   
Remember in 1970 Gamow reported that: "the cosmological constant demoted by the 
Greek letter Λ rears its ugly head again and again and again". We notice firstly, in 
1947, Einstein referred to the modified field equations with the Λ term in terms of 
repulsive, disgusting or ugly. On September 26, 1947, Einstein wrote back to 
Lemaître in response to his letter from July 30, 1947:
 24
 
"Since I have introduced this Λ term, I had always a bad conscience. But at that time I 
could see no other possibility to deal with the fact of the existence of a finite mean 
density of matter. I found it very ugly indeed that the field law of gravitation should 
be composed of two logically independent terms, which are connected by addition. 
About the justification of such feelings concerning logical simplicity it is difficult to 
argue. I cannot help to feel it strongly and I am unable to believe that such an ugly 
thing should be realized in nature". 
We have no assurance that anything of this sort was ever said when Einstein met 
Gamow, but perhaps it might be possible to interpret Gamow's above excerpt as 
describing how Einstein felt towards the cosmological term. After all without the 
cosmological term Λ general relativity involves no general constants ("logical 
simplicity"?). With Λ it acquires a constant that at first sight seems to be different 
from all other constants of physics.
 25
 
In 1922 Einstein wrote Max Born: 
26
 
"
I too committed a monumental blunder some time ago (my experiment on the 
emission of light with positive rays), but one must not take it too seriously. Death 
alone can save one from making blunders". 
More than 40 years later in 1965, Max Born commented on this letter:
27 
"Here Einstein admits that the considerations which led him to the positive-ray 
experiments were wrong: 'a monumental blunder' [a "capital blunder" in Born's 
German original comment]. I should add that now (1965), when I read through the old 
letters again, I could not understand Einstein's observation at all and found it 
untenable before I had finished reading". 
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It is likely that when Einstein met Gamow he formulated his views in his native 
German, and perhaps he told Gamow that suggesting his cosmological constant was a 
"blunder". I suggest the view, unreasonable as it may seem to some scholars, and they 
may not altogether agree with it that, Einstein perhaps told Gamow that the 
cosmological constant was a "capital blunder"; he might have told Gamow that the Λ 
term was a "monumental blunder", and Gamow could have embellished Einstein's 
words to become the famous aperçu: "biggest blunder he ever made in his life". 
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